The structures of [P,P-diethyl-P'P'-diphenyl-l,2-
Comment
Our group has been involved in the synthesis and study of bimetallic complexes in homogeneous catalysis. This has led to successful synthesis of the linear tetratertiary phosphine ligand (Et2PCHaCH2)(Ph)-PCHzP(Ph)(CHzCH2PEt2), eLTTP, designed to bridge and chelate two metal centers (Laneman, Fronczek & Stanley, 1988 . The reaction of eLTTP with two equivalents of NiClz.6H20 in EtOH produces Ni4C14(eLTTP) in nearly quantitative yield. The 31p{IH} NMR spectrum shows the presence of both diastereomers of Ni2Cla(eLTTP) in equal amounts (Laneman et al., 1989) . However, the separation of these two diastereomers has proven to be somewhat of a challenge. We decided to use the monometallic complex Ni(NCS)z(Et2PCH2CHzPPh2) as a possible model compound to study the chemistry needed to separate the two diastereomers of Ni2Cla(eLTTP). The coordinating properties of the common and similar bisphosphine ligand Ph2PCH2CH2PPh2, dppe, have been investigated by numerous workers (Spek, van Eijck, Jans & van Koten, 1987; Rahn, Delian & Nelson, 1989) . The Et2PCHzCH2PPh2 (dedppe, diethyldiphenylbisphosphinoethane) ligand, however, is a better bisphosphine model of our binucleating eLTTP ligand system relative to dppe.
Et2PCH2CH2PPh2 was synthesized by Meek's (Dubois, Hyers & Meek, 1975) free-radical pathway from Ph2PH and Et2PCH~----CH2, using catalytic amounts of 2,2-azobis(isobutyronitrile) as the freeradical initiator. In our hands, a 41% yield of dedppe was isolated. Characterization of the colorless dedppe was performed by 31p and ~H NMR spectroscopy, which indicated the presence of an additional phosphine product which could not be readily separated, but the simple 3~p NMR doubletdoublet pattern of dedppe clearly identified it as the major phosphine component. The crude dedppe was then allowed to react with one equivalent of Ni(NCS)2 in EtOH under inert atmosphere conditions. A mixture of yellow-brown plates and orange needles was obtained. (1)
(2)
The X-ray structure of the yellow-brown plates revealed the expected Ni(NCS)2(dedppe) complex (1) (Fig. 1 ). The coordination geometry around the nickel(II) center is essentially square planar with the Ni and the four coordinated atoms all lying within 0.047 (2) A, of a common plane. The five-membered dedppe chelate ring is puckered with C3 0.406 (3)/~ and C4 -0.130 (3) A, out of the coordination plane. The two N-bonded thiocyanate groups are cis to each other and form an angle of 93.9 (1) ° about Ni. The bite angle of the dedppe ligand is 87.05 ( & Feltham, 1983) and NiBr2(dppe) (Rahn et al., 1989) .
To our surprise, the orange needles were identified by a crystal-structure determination as Ni(NCS)2-[rl3-Ph2PCH2CH2P(Et)CH2CH2PPh2], (2). The tridentate phosphine ligand Ph2PCH2CH2P(Et)CH2-CH2PPh2 is formed as a rearrangement product in the free-radical ligand synthesis reaction. Unlike Ni(NCS)z(dedppe), which is soluble in acetone and heptane, the orange Ni(NCS)2[Ph2CH2CH2P(Et)-CH2CH2PPh2] complex is essentially insoluble in these solvents, but it is soluble in acetonitrile. This allows easy separation of the two compounds.
The structure of (2) is best described as a distorted square pyramid, although it could also be considered to be a distorted trigonal bipyramid with P2 and N1 axial. We favor the distorted square-pyramid descriptor because of the long Ni--N2 bond distance, 2.088 (7)A, which is 0.192 (9)A longer than the Ni--N1 distance of 1.896 (6) 
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